Introduction
Calcium, an essential element for plant growth, is involved in a wide spectrum of events including development of the meristematic regions (1) and absorption rates of other ions (3, 7) . Other alkaline earth cations do not completely substitute for calcium in fulfilling this growth requirement ( 1, 8) .
The presence of Ca++ in the nutrient media of plants has been observed to influence the absorption of other ions. In general, the effect was one of inhibiting the rate of sodium absorption (4), but of enhancing the rate for potassium (4, 10, 11, 14, 21) , sulfate (13) , chloride (17, 20) , and phosphate 'Revised manuscript received March 9, 1965. 2J. E. Leggett (18, 19) . Thus, Ca++ affects the rate of absorption of a specific salt although the absorption rate of the cation or anion is usually considered to be independent of each other.
Although its general influence has been known for several years, the mechanism of action of Caò n ion absorption is not fully understood. This investigation considers the mode of Ca++ activation of phosphate absorption by kinetic analysis of measurements of steady-state absorption.
Materials and Methods
Roots of 2 varieties of Hordetun vulgare L., Atlas 46, and Trebi, were obtained from plants grown essentially as described by Epstein and Hagen (5) . Seeds (30 g) were soaked for 24 hours in 600 ml of continuously-aerated demineralized water and distributed on sence. The initial rates were 3.5 X 10-9 and 5.3 X 10-9 moles g-1 min-1 in the absence and presence of calcium, respectively. During the 5-to 22-hr period, the rate of absorption decreased both in the presence and absence of calcium. After 20 hours, the absorp- 
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washed in three 100-mil volumes of water. and transferred to a 10-4 M YP solution. Phosphate absorption by roots receiving the Cat pretreatment is compared to unpretreated roots in the presence and absence of Ca++ during absorptioni in figure 2. Roots which were exposed to Ca-+ prior to phosphate absorption had an initial rate slightly less than that of roots in the presence of Ca++. At longer time periods, the Ca++-pretreated roots deviated frolmi the steady-state and the rate approached thaL for roots in the absence of calcium.
Effects of a Ca++ pretreatment were found to be reversible by placing the roots inmmediately in 10-4 M HCl or EDTA for 30 minutes prior to the observation of phosphate absorption (fig 3) . Thus, the rate of absorption was similar to that for roots which had not received a pretreatment in CaCl,.
Absorption are observed at steady-state conditions vhere the influx is greater than the efflux of the ion being followed. When these conditions pertain, the MichaelisAlenten equation describes a reaction which has a rate-limiiting step of absorption. Kinetic analysis of absorption data describes the rate-limiting step characteristics at an established condition. However, neither the identity nor the sequential location of the rate-limiting step can be established until more specific information is known of reactants and products. Nevertheless, one can characterize the overall absorption process, fully aware that more than one step may be involved in the entry process.
Phosphate absorption by barley roots from 1 X 10-4 m MP was increased to a maximum value in the presence of 5 X 10-3 M CaCl2. 
